Previous studies have suggested that glucocorticoid (GC) can directly affect testicular 1 testosterone (T) biosynthesis by Leydig cells through a receptor-mediated mechanism. Interconversion 2 of corticosterone (CORT), the active form in rodents, and 11-dehydroCORT (11DHC), the biologically 3 inert 11-keto form, is catalyzed by 11βHSD1. This enzyme thus controls the intracellular concentration 4 of active GC. We have postulated that elevated CORT levels resulting from stress exceed the Leydig administration of either CORT or GA alone, but in both cases there was no effect on serum T levels.
INTRODUCTION

1
In mammalian species, glucocorticoids (GCs) induce a variety of responses in cells, including 2 proliferation, differentiation and apoptosis, via the glucocorticoid receptor (GR) (Schmid et al., 1995) .
3
Effects of GCs are exerted through their receptor proteins (GRs) which, when bound to ligand, associate 4 with specific DNA sequences, termed glucocorticoid response elements (GREs). The GREs are present in activity, with 0.4 mM etiocholanolone as the steroid substrate (Payne et al., 1980) . Consistently, 1 greater than 95% of the Leydig cells were intensely stained.
2
For some studies, Leydig cells were cultured for 3-h in buffered Dulbecco MEM:F12 culture 3 medium alone, with a maximally stimulating dose of LH (100 ng/ml), or with substrate-saturating 4 concentrations of 22(R)-hydroxycholesterol (2 ng/ml), pregnenolone (20 µM), progesterone (20 µM) 5 or androstenedione (20 µM). The media were collected and stored at -20 C until the analysis of T by 6 RIA. Mesa, CA). Serum CORT was measured (Spencer et al., 1996) . The CORT antiserum B3-163 was RIAs were determined to be 7-10% in each case.
6 7
Determination of 11βHSD Activities
Testes were removed from rats that had been treated in vivo with CORT and/or GA. The tunica was removed, testes were cut into slices, and 11βHSD activity was measured by incubating the slices 2 0
with radiolabeled substrate, as previously described (Ge et al., 1997) . In brief, the testis slices (100 mg) incubations were for 60 min. 11βHSD assay reactions were stopped by adding 2 ml ice-cold ether. The CORT plus 11DHC.
1 4
RT-PCR 1 5
Total RNA was isolated by a single-step method. Leydig cells purified after in vivo CORT 1 6
As seen in Figure 1 , serum levels of CORT were significantly elevated after the administration 1 to rats of CORT (2-fold), GA (2-fold) or GA plus CORT (3.5-fold). GA inhibited 11βHSD1 oxidative 2 activity more potently than its reductive activity; the IC 50 for oxidative suppression was 6.6 nM versus 3 255 nM for reductive inhibition (Fig. 2) . The 11βHSD oxidase activities in testis slices from rats 4 treated with GA alone or CORT plus GA were reduced to barely detectable levels when compared to 5 control (Fig. 3) . Despite the elevation of serum CORT concentrations in response to CORT, GA or 6 CORT + GA, serum LH levels were not affected (Fig. 4) . Serum T levels were not affected by CORT 7 or GA alone, but T was significantly reduced in the CORT plus GA group (Fig. 5 ).
8
Effects of CORT and GA administration in vivo on T production by purified Leydig cells in vitro 9
The capacity of Leydig cells to produce T in vitro was analyzed using cells isolated from rats 1 0 that had been treated in vivo with CORT, GA or CORT + GA. As shown in Figure 6 , the capacities of after CORT plus GA.
3
The proteins encoded by StAR and Cyp11a1 are involved in the rate-limiting steps of transcript levels of StAR and Cyp11a1 were analyzed, and both were significantly reduced only in the 1 6 animals that received CORT plus GA in combination (Fig. 7) , indicating that GC-mediated
suppression of T production could occur as early as the steps of cholesterol mobilization and side-1 8 chain cleavage. As seen in Table 1 , testosterone production by Leydig cells isolated from rats that 1 9
received CORT or GA alone was not reduced from control levels whether the cells were incubated 2 0
with 22R-hydroxycholesterol, pregnenolone, progesterone or androstenedione. In contrast, 1 0 GC on Leydig cells, but also might be attributable to a GC-mediated decrease in the release of LH 1 from the pituitary and/or from altered neural input from sympathetic innervation (Lee et al., 2002) . In 2 the present study, serum LH levels were unchanged despite a 3.5-fold rise in serum CORT cells to GCs in vitro .
The magnitude of GC activity in the body is determined by the amount of the steroid in inappropriate cellular responses that mimic aldosterone action (Agarwal et al., 1994; Oppermann et al., 1 5 1997). In contrast, 11βHSD1 is thought to potentiate GC action in tissues such liver to stimulate 1 6 glucose metabolism, and in lung where it stimulates hyaline membrane maturation (Seckl and Walker, means ± SEM (n = 17-18 rats). The asterisk designates significant difference compared to control at P 1 5
< 0.05. 1 6 Figure 6 . LH-stimulated T by Leydig cells isolated from rats that received CORT, GA or CORT + GA.
7
Values are means ± SEM (n = 12 different wells). The asterisk designates significant difference 1 8
compared to control at P < 0.05. experiments. Relative levels were compared to the internal control, ribosomal S16 protein (Rps16).
2
Values are means ± SEM (n = 4 pools of Leydig cells). The asterisks designate significant difference 3 compared to control at P < 0.05. Values are means ± SEM (n=12). The asterisks designate a significant difference compared to control at P < 0.05. 
